Recently IS organization is increasingly rampant and the frequent occurrence of cases similar to Paris attacks highlight city safety problem increasingly. City safety grade evaluation becomes a more and more important topic. Based on a sample of 378 U.S. cities, the paper uses the multi-objective comprehensive evaluation model and SOM neural network algorithm to evaluate the safety grade of the target city.
Introduction
City is a highly clustered area of population, industry and wealth. With the development of economy, the urban population has increased sharply and the city is facing increasingly serious security issues. City safety involves the urban disaster prevention, public security, economic security, ecological environment, health care, emergency rescue, security management and many other aspects. City safety degree is directly related to the physical and mental health of urban residents, the stability of the urban public order and the urban social and economic development. The evaluation on the urban security can be effective in the diagnosis of the city's safety status, troubleshooting the hidden trouble existing in the urban system and improving the safety management of cities. It is an integral part of modern city safety management. Urban crime is one of our most concerns. In the big and small cities, all kinds of crimes happen every day. A reasonable algorithm can achieve safety grade evaluation for each city in a short period of time to further solve the problem of city security. The goal of this article is to divide the city security levels in a reasonable manner, so as to assess the urban safety level.
The topic gives two weeks of crime data of this city, including case time, type, site, and whether the arrest. It is required to establish a model and algorithm analysis of the data in the attachment, create a set of safety grade evaluation system. In the end, use the system to evaluate safety grade of this city.
Assumption
Assume that the city level of the target city relates to number of crimes, kind of crimes and arrest rate Assume that the number of crimes and the arrest rate in the target city in proportion to urban population.
Assume that the average value of various indexes in 14 days refers to the average value of each year. We divide crime into vicious crime and non-vicious crime, according to the type of crime and the extent of harm to city security. It is known that the non-vicious crime has little impact on urban safety, which can be ignored. So we can say that city security is mainly affected by vicious crime. Vicious crime contains two types, violent crime and property crime. Violent crime includes murder, rape, robbery and beating. Property crime consists of burglary, theft and motor vehicle theft. Date Acquisition and Analysis. We use Excel to get the following form about the number of crimes and arrest rate in target city. 
Symbols Definition
We regard the data in 14 days as a typical sample in 365 days, namely considering the average number of various crimes and arrest rate in 14 days is the average number of 365 days. Upon conversion, we can get the number of crime and arrest rate.
(
R denotes the data before and after conversion in target city As is shown in the table, we may see the number of financial crimes is more than 3 times of violent crimes. The beating and rob crimes account for a higher degree in violence crimes; the theft crimes account for a higher degree in property crime. The arrest rate is about 12.5%.
In order to evaluate the safety level in the target city, we should seek for the other cities indexes as sample. We find the number of crimes and arrest rate of 378 American cities in 2014 on FBI website. Upon statistics, we get data as follows: 
The above is the summary and analysis of target data and sample data. Next, we plan to use SOM neutral network for calculation.
Optimal Class Number. We use the inconsistent coefficient in Hierarchical Cluster analysis process to judge.
Steps:
1. Input the sample data of 378 cities in America and conduct standardization; 2. Use pdist function to calculate the distance; is Euclidean distance 3. Use inconsistent function to calculate inconsistent coefficient; 4. Determine the best number of hierarchy: 24.
Introductions of SOM Neural Network Algorithm. SOM is a kind of unsupervised feed-forward network, which conducts the self-organization learning through the competition in training, extracts the data characteristics or some inherent law and classifies the samples. SOM neural network is composed of input layer and output layer, as shown in Figure 1 . The interconnection is conducted between input layer and output layer. The nerve cell in output layer implements lateral confinement connection. Each input connects each neuron the in output layer through the weights. Nerve cell in output layer is a two-dimensional array, each neuron is a representative of the input samples of them.
Figure 1 SOM neurons network model
SOM learning algorithms include: competition, cooperation and update process. In the stage of cooperation, determine the largest neurons is winning neurons; in cooperation stage, determine the center of winning neuron is neurons neighborhood winning neuron within the scope, which is also known as excited neurons; In updating stage, adopt the Hebb learning rule change form to upgrade the weight vector of winning neuron.
As for training sample vector set X, the number of samples t and it is element of X. The number of input neuron is k, namely it indicates the sample vector dimension. The number of output neuron is h, indicating the number of categories. Establish h two-dimension grid of output neuron. The weight from each input neuron to each output neuron is namely is the j element.
Concrete Calculation. Training of sample data. Input sample data P (378 cities in America); 2. Determine competitive layer [6 4 ] and use newsom to establish neural network; 3. Determine training number a=1000; 4. Train and classify samples.
(1)Weight initialization is weight vector. Use smaller random vector to initialize. The number of iterations is N; the initial learning rate is (2)Randomly select a training vector as input in sample set X; (3)Use forum (2) to determine winning neuron The safety level in 378 cities is distributed in 24 standards in normal state. The figure is higher, it is more dangerous. The figure is small, it is safer. We can see the number of the safest level is 20 and the most dangerous level is 27.
Find safety level of target city.
1. Use training sample to judge the target data. Input the target data X into vec2ind function to calculate 2. Upon calculation, get the safety level N=12 in target level. The city falls at the middle level. Sensitivity analysis 1. Change the training number of sample city from a=1000 to a=800 and get the iteration result as follows: Fig. 4 Iteration result after training number changes to 800
We may discover that the city safety level still is close to the training result of a=1000. Use vec2ind function to calculate the safety level of target city: N=13. It is in middle level.
2. Change the training number of sample city from a=1000 to a=1200 and get the iteration result as follows: Figure 5 Iteration result after training number changes to 1200
We may discover that the city safety level still is close to the training result of a=1000. Use vec2ind function to calculate the safety level of target city: N=12. It is in middle level.
3. Change the competitive layer of SOM neural network algorithm [12 2 ], training number a=1000 and get the safety evaluation result of sample city: Figure 6 Training results of sample city after changes of competitive layer We may discover that the city safety level still is close to the training result (1000). Use vec2ind function to calculate the safety level of target city: N=15; it is in dangerous level;
Discussion and Conclusion
Strengths. High reliability: The sensitivity analysis shows our model is reliable and stable. The target achievements show the city is in middle safety level under the training numbers and competitive layer conditions. Even though sometimes it is a bit more dangerous, it is still in the allowable error scope. So we can find the model safe and reliable.
Convenient and fast: The model only uses one SOM neural network algorithm, which is simple, effective and fast. We can use MATLAB to calculate and evaluate the safety level of a city within 5 minutes.
High scientificity: SOM neural network algorithm is not regulated for the weight balance of each index. We may get the best weight with scientific calculation methods to greatly reduce the influence of man-made objective factors, which is with higher practicality and objectiveness.
High precision: There are 24 safety levels. We may accurately know what the safety level of the target city.
Weaknesses. We ignore the crime time, venue and domestic influence on urban security crime. Moreover, we take the American cities as a sample not on behalf of all the world's cities. So the results have some limitations. In spite of this, our model on safety evaluation still has certain guiding significance.
Model Generalization
Our model can not only be used to evaluate urban safety level, but also the problem of multi-index comprehensive evaluation such as food safety level evaluation, land quality level evaluation and so on can be evaluated by our model. Therefore, the model has a high significance and strong practicality. It also has guidance and reference significance for multi-index evaluation problem.
